
M2 Internship (6 months): Control of the substitution for formation of unsymmetrical heptazines. 

Contact: Lucas FRÉDÉRIC, Clémence ALLAIN and Laurent GALMICHE, PPSM laboratory, ENS Paris-Saclay 

(lucas.frederic@ens-paris-saclay.fr, clemence.allain@ens-paris-saclay.fr, laurent.galmiche@ens-paris-

saclay.fr) 

Context: This internship aims to deepen and control the number of substitution(s) on heptazine 

derivatives in order to investigate the influence on optical properties (absorbance and emission 

through fluorescence). Heptazines have recently received a renewed interest for their potential 

applications in various domains such as photocatalysis,1 liquid crystals,2 metal and covalent organic 

framework3 or optoelectronics.4 Promising results have already been reported, however the number 

of available starting materials remains limited and restricts the possibility of functionalization. 

 

In this project, we propose to give guidelines for the synthesis of unsymmetrical heptazines, and to 

rationalize the impact of this symmetry breaking to optical properties of the molecules. So far, the 

PPSM team has established the synthesis of a new key intermediate named TDPH in order to form 

homo-trisubstituted heptazines under mild conditions. Series of molecules have been synthesized in 

the laboratory with peculiar optical properties. In this context, the objectives of this internship will be 

1) develop new synthetic methodologies to obtain and characterize unsymmetrical heptazines 2) 

explore optical properties of these new molecules, principally with UV-vis absorbance and 

fluorescence emission. 

The candidate should possess strong skills in organic chemistry as well as common characterization of 

organic materials. A background in photophysics would be an asset but is not mandatory. 

If you are interested, please refer to contacts above. 
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